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YLQD]D
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6HHVWLPDURQORVFDPELRVHQODFRQGXFWLYLGDGKLGUiXOLFDVDWXUDGDPHGLDQWHODVWpFQLFDVGH´FDtGDGHFDUJDµ\´IXHQWHORFDOL]DGDGHDJXDµHQXQ
VXHOR8VWLSVDPPHQWWtSLFRDUHQRVRLVRKLSHUWpUPLFRFRQGRVLVGLOXLGDVGHYLQD]DV/DLQYHVWLJDFLyQVHUHDOL]yHQOD8QLYHUVLGDG1DFLRQDOGH&RORPELD
6HGH3DOPLUD···1\R···2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SHQODHVWLPDFLyQGHODFRQGXFWLYLGDGKLGUiXOLFDVDWXUDGDSURPHGLRODFXDOVHUHGXMRGHIRUPDH[SRQHQFLDODOLQFUHPHQWDUODFRQFHQWUDFLyQ
GHYLQD]D/RVUHVXOWDGRVREWHQLGRVQRVLQGLFDQXQDUHGXFFLyQGHODFRQGXFWLYLGDGKLGUiXOLFDGHOSDUDXQDFRQFHQWUDFLyQGHYLQD]DGH%UL[
HQXQVXHORDUHQRVR%UL[HQHOVXHORIUDQFRDUHQRVR\%UL[HQHOVXHORIUDQFRDUFLOORVR
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&KDQJHV IRU VRLO VDWXUHGK\GUDXOLF FRQGXFWLYLW\ZHUH HVWLPDWHGE\XVLQJ WKH´IDOOLQJKHDGµDQG´SRLQW VRXUFHµPHWKRGV7KH VRLO W\SH WUDWHG
ZLWKYLQDVVHZDV8VWLSVDPPHQW7\SLF6DQG\,VRKLSHUWHUPLFORFDWHGDW&RORPELD1DWLRQDO8QLYHUVLW\H[SHULPHQWDOFHQWHU·µ1
·µ: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PVQP&+5DQGPP7KHXVHGÀHOGPHWKRGVGLGQRWVKRZVWDWLVWLFDOGLIIHUHQFHVIRUWKHHVWLPDWLRQRIWKH
VDWXUHGK\GUDXOLFFRQGXFWLYLW\SKRZHYHUDGHFUHDVLQJH[SRQHQWLDOUHODWLRQVKLSEHWZHHQK\GUDXOLFFRQGXFWLYLW\DQGYLQDVVHFRQFHQWUDWLRQ
ZDVIRXQG7KHK\GUDXOLFFRQGXFWLYLW\ZDVUHGXFHGDERXWRIIURPWKHLQLWLDOYDOXHWREUL[LQVDQG\VRLOEUL[WRVDQG\ORDPVRLODQG
EUL[WRFOD\ORDP
.H\ZRUGV3RLQWVRXUFHPHWKRG6LPXODWLRQPRGHOV)DOOLQJKHDGPHWKRG,UULJDWLRQ
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/D FRQGXFWLYLGDG KLGUiXOLFD SURSLHGDG TXH
FRQWUROD WDQWR OD LQÀOWUDFLyQ OD HVFRUUHQWtD VXSHUÀ
FLDO HO WUDQVSRUWHGHSODJXLFLGDV\ ODPLJUDFLyQGH
FRQWDPLQDQWHVKDFLDODVDJXDVVXEWHUUiQHDVFXDQGR
VHGHWHUPLQDHQIRUPDSXQWXDOHQFDPSRUHTXLHUHJUDQ
Q~PHURGHGHWHUPLQDFLRQHVSDUDWHQHULGHDGHODPDJ
QLWXG\YDULDFLyQHQXQiUHDVHOHFFLRQDGD/RJVGRQ
\-D\QHV
(OFRQRFLPLHQWRGHODFRQGXFWLYLGDGKLGUiXOLFD
WDQWRVDWXUDGDFRPRQRVDWXUDGDHVQHFHVDULRFRPR
GDWR LQLFLDO HQPRGHORV QXPpULFRV SDUD SUHGHFLU HO
FRPSRUWDPLHQWRGHOÁXMRGHO DJXDRÁXLGRVD WUDYpV
GHOVXHORORVFXDOHVVHREWLHQHQPHGLDQWHSUXHEDVGH
ODERUDWRULR TXH FRQVXPHQPXFKR WLHPSR\ UHFXUVRV
HFRQyPLFRV&RQHOÀQGHVXSHUDUHVWRVOLPLWDQWHVVH
KDQGHVDUUROODGRPpWRGRVUiSLGRV\ÀDEOHVGHFDPSR
WDOHVFRPRHOGHFDtGDGHFDUJD%DJDUHOORHWDO
\HOGHIXHQWHORFDOL]DGD<LWD\HZHWDO
8QRGHORVUHVLGXRVTXHJHQHUDODSURGXFFLyQGH
DOFRKROFDUEXUDQWHDSDUWLUGHFDxDGHD]~FDUHQHO9DOOH
GHO&DXFDHVOD´ YLQD]DµODFXDOVHSXHGHXWLOL]DUFRPR
HQPLHQGDRIHUWLOL]DQWH$FWXDOPHQWHH[LVWHLQWHUpVPDU
FDGRGHODVHQWLGDGHVGHLQYHVWLJDFLyQHQFRQWULEXLUHQ

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HOFRQRFLPLHQWRGHOSURFHVRGHOWUDQVSRUWH\HIHFWRGH
HVWDVVXVWDQFLDVWDQWRHQHOVXHORFRPRHQHODJXD
/DLQYHVWLJDFLyQSUHWHQGtRYDORUDUODFRQGXFWLYLGDG
KLGUiXOLFDDQLYHOGHFDPSR\HQORVHVWDGRVVDWXUDGRV\
QRVDWXUDGRVGHOVXHORFRQHOÀQGHGDULQIRUPDFLyQGH
DSR\RDLQYHVWLJDFLRQHVTXHVLUYDQGHEDVHHQHOFDPSR
GHODPRGHODFLyQ\QRUPDWLYLGDGGHFDUiFWHUDPELHQWDO
HQHOiUHDGHORVUHFXUVRVGHDJXD\VXHOR
0$7(5,$/(6<0e72'26
/DLQYHVWLJDFLyQVHUHDOL]yHQHO&HQWUR([SHUL
PHQWDOGHOD8QLYHUVLGDG1DFLRQDOGH&RORPELD6HGH
3DOPLUD···1\R···2PVQP
&+5\PPHQXQVXHOR8VWLSVDPPHQW
WtSLFRDUHQRVRLVRKLSHUWpUPLFR$FRVWDHWDO
6HXWLOL]yXQGLVHxRH[SHULPHQWDOFRPSOHWDPHQWHDOD]DU
FRQFXDWURWUDWDPLHQWRV\FXDWURUHSHWLFLRQHV/RVWUDWD
PLHQWRVFRQVLVWLHURQHQXWLOL]DUGLIHUHQWHVÁXLGRVDJXD
GHULHJRYLQD]DGHR%UL[YLQD]DGHR%UL[\
YLQD]DGHR%UL[
/DGHWHUPLQDFLyQGHODFRQGXFWLYLGDGKLGUiXOLFD
VDWXUDGDVHUHDOL]ySRUGRVPpWRGRV(OGH´FDtGDGH
FDUJDµ%DJDUHOORHWDOHQHOFXDOVHDSOLFDXQ
YROXPHQSHTXHxRGHDJXDVREUHODVXSHUÀFLHFRQÀQDGD
HQXQDQLOOR\ VHPLGHHO WLHPSR WUDQVFXUULGRGHVGH
ODDSOLFDFLyQGHDJXDKDVWDTXHODVXSHUÀFLH\DQRVH
HQFXHQWUHFXELHUWDSRUODPLVPD(OYDORUGHODFRQGXF
WLYLGDG.VVHGHWHUPLQDPHGLDQWHODHFXDFLyQ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'RQGH¨ eHVODGLIHUHQFLDGHOFRQWHQLGRGHKXPH
GDGFPDJXDFP

VXHORWDHVHOWLHPSRGHDSOLFDFLyQ
PLQXWRV'HVODOiPLQDGHDJXDDSOLFDGDFP\_
HVXQSDUiPHWURGHOVXHORFP
(QHOPpWRGR´IXHQWHORFDOL]DGDGHDJXDµ6KDQL
HWDOVHDSOLFDHOÁXLGROtTXLGRDXQVXHORUHODWL
YDPHQWHVHFRXWLOL]DQGRFDXGDOHVFRQRFLGRV\GHMDQGR
HVWDELOL]DUHOUDGLRGHVDWXUDFLyQTXHVHGLVWLQJXHGHOD
]RQDK~PHGDSRUVHUPiVEULOODQWH6HXWLOL]DODVLJXLHQ
WHHFXDFLyQSDUDGHWHUPLQDUODFRQGXFWLYLGDG

GRQGHT/7HV ODGHQVLGDGGHÁXMR UR /HV
HOUDGLRGHLQXQGDFLyQ.R/7
HVODFRQGXFWLYLGDG
KLGUiXOLFDVDWXUDGD\_/HVXQDFRQVWDQWHHPStULFD
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
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6HFRPSDUDURQORVPpWRGRVPHGLDQWHXQDSUXHED
GH´WµXWLOL]DQGRODWpFQLFDGHFRPSDUDFLyQGHPHGLDV
FRQJUXSRVDSDUHDGRV6WHHO\7RUULH(QHODQiOL
VLVGHUHJUHVLyQVHXWLOL]yODDSOLFDFLyQ&XUYH([SHUW
ELWYHUVLyQ+\PDVSDUDH[SUHVDUHOFRPSRU
WDPLHQWRGHODFRQGXFWLYLGDGKLGUiXOLFDSDUDFRQFHQ
WUDFLRQHV%UL[GHYLQD]D/RVGDWRVH[SHULPHQWDOHV
VHDMXVWDURQDOVLJXLHQWHPRGHORH[SRQHQFLDO
&EHD.V  
GRQGH.V HV OD FRQGXFWLYLGDG KLGUiXOLFD VDWXUDGD
/7´DµHVXQSDUiPHWURGHOPRGHORTXHLQGLFDOD
FRQGXFWLYLGDG KLGUiXOLFDSDUDXQD FRQFHQWUDFLyQGH
YLQD]DGH%UL[DJXDGHULHJR/7´HµHVODEDVH
GHORVORJDULWPRVQHSHULDQRV´EµHVXQDFRQVWDQWHGH
UHGXFFLyQGHODFRQGXFWLYLGDGKLGUiXOLFDSDUDXQDFRQ
FHQWUDFLyQGHYLQD]D%UL[\´&µHVODFRQFHQWUDFLyQ
GHYLQD]D%UL[
5(68/7$'26<',6&86,Ð1
(ODQiOLVLVGHYDULDQ]DQRPRVWUyGLIHUHQFLDVLJ
QLÀFDWLYDHQWUHORVPpWRGRVSDUDODHVWLPDFLyQGHOD
FRQGXFWLYLGDGKLGUiXOLFDVDWXUDGDSURPHGLR(OPpWRGR
GHFDtGDGHFDUJDWLHQHODYHQWDMDGHPDQHMRXWLOL]D
YRO~PHQHVSHTXHxRVGHÁXLGRHPSOHDPHQRVWLHPSR
\HTXLSR VHQFLOORSHUR UHTXLHUH ODGHWHUPLQDFLyQGH
YDULDEOHVDGLFLRQDOHVGHODERUDWRULRFRPRFRQWHQLGRGH
KXPHGDGGHQVLGDGDSDUHQWH\ODFXUYDGHUHWHQFLyQGH
KXPHGDGGHOVXHOR\RXQDHVWLPDFLyQGHOSDUiPHWUR
_HQHOPRGHORGH%URRNV\&RUH\9DQ*H
QXFKWHQHWDO
(QFRQWUDVWH HOPpWRGRGH IXHQWH ORFDOL]DGDGH
DJXDUHTXLHUHHOPRQWDMH\FDOLEUDFLyQGHXQHTXLSRXQ
SRFRPiVVRÀVWLFDGRWpFQLFDGH0DULRWWHTXHSHUPLWH
ODDSOLFDFLyQGHFDXGDOHVFRQVWDQWHV\FUHFLHQWHVHQXQ
PLVPRSXQWR(VWHPpWRGRGD LQIRUPDFLyQDGLFLRQDO
HQHOFDVRGHDJXDDJXDGHULHJRSDUDHVWLPDUHOSD
UiPHWURVRUELOLGDGV\ODFRQGXFWLYLGDGKLGUiXOLFDQR
VDWXUDGDGHHVWDPDQHUDWDPELpQHVSRVLEOHHQFRQWUDU
ODV IXQFLRQHV KLGUiXOLFDV GHO VXHOR 9LOOHJDV 
8QDGHODVGHVYHQWDMDVGHOPpWRGRUDGLFDHQTXHSDUD
ÁXLGRVGLIHUHQWHVGHODJXDYLQD]DQRVHGLVWLQJXHHO
IUHQWHGHVDWXUDFLyQ\SRUORWDQWRLQGXFHDHUURUHVHQ
ODPHGLGDGHOUDGLRGHVDWXUDFLyQHUURUHVTXHVHWUDGX
FHQHQHQFRQWUDUSDUDPHQWRVQHJDWLYRVTXHQRWLHQHQ
MXVWLÀFDFLyQItVLFDGHOIHQyPHQR
(Q OD7DEOD  VH PXHVWUDQ ORV SDUiPHWURV GHO
PRGHORH[SRQHQFLDOSDUDGLIHUHQWHVWH[WXUDVDVtFRPR
HOFRHÀFLHQWHGHFRUUHODFLyQ\ODGHVYLDFLyQHVWiQGDU
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7DEOD9DORUHVGHORVSDUiPHWURVGHOPRGHORSDUDGLIHUHQWHVWH[WXUDVGHVXHOR
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)UDQFR$UFLOORVR )UDQFR$UHQRVR $UHQRVR
/DWHQGHQFLDIXHDODGLVPLQXFLyQGHODFRQGXFWLYLGDG
KLGUiXOLFDVDWXUDGDFRQHODXPHQWRGHODFRQFHQWUDFLyQ
GH YLQD]D )LJXUD  (O FRPSRUWDPLHQWR GH RUGHQ
H[SRQHQFLDOGHFUHFLHQWHLQWHUFHSWyODRUGHQDGD%UL[
HQ HO YDORU GH OD FRQGXFWLYLGDG KLGUiXOLFD  VDWXUDGD
FRQ DJXD GH ULHJR /RV YDORUHV HQFRQWUDGRV IXHURQ
GHPPKPPK\PPKSDUDVXHORV
FRQWH[WXUDDUHQRVDIUDQFRDUHQRVR\IUDQFRDUFLOORVR
UHVSHFWLYDPHQWH 6H FRUUHODFLRQy XQD UHGXFFLyQ GHO
HQODFRQGXFWLYLGDGKLGUiXOLFDVDWXUDGDSDUDXQD
FRQFHQWUDFLyQGHYLQD]DGH%UL[HQXQVXHORDUHQRVR
%UL[HQHOVXHORIUDQFRDUHQRVR\%UL[HQHO
VXHORIUDQFRDUFLOORVR
/RDQWHULRUDGTXLHUHLPSRUWDQFLDGDGRHOpQIDVLV
TXHSRGUtDGiUVHOHVDORVXVRVSRWHQFLDOHVGHODYLQD]DV
FRPRHVVXDSOLFDFLyQHQORVFDPSRVDJUtFRODVDWUDYpV
GHOULHJRRHQHOFDPSRGHOD LQJHQLHUtDFLYLOFRPR
DFRQGLFLRQDGRUSDUDVHOODGRRLPSHUPHDELOL]DFLyQGH
ODJXQDV)LQDOPHQWHHOFRPSRUWDPLHQWRHQFRQWUDGR
GH.V HQ HVWH WLSR GH VXHORV SHUPLWH LQIHULU TXH OD
YLQD]DDOSRVHHUDOWDFDUJDRUJiQLFDLQWHUDFW~DFRQ
OD IUDFFLyQPLQHUDOGHO VXHOR\SXHGH VHU HQSDUWH
UHVSRQVDEOHGHOUHWDUGRGHOPRYLPLHQWRGHOÁXLGRHQ
ODPDWUL]GHOVXHORDOSURGXFLUVHXQSRVLEOHIHQyPHQR
GHDGVRUFLyQ
&21&/86,21(6
(OPpWRGRGH´FDtGDGHFDUJDµHVVHQFLOORDQLYHO
GHFDPSRSRUORVEDMRVYRO~PHQHVGHÁXLGRXWLOL]DGRV
\HQHOUHODWLYDPHQWHFRUWRSHULRGRGHODH[SHULHQFLD
1RREVWDQWHHVQHFHVDULRREWHQHUODFXUYDGHUHWHQFLyQ
GHKXPHGDGSDUDHOVXHORHQHVWXGLR
/DFRQGXFWLYLGDGKLGUiXOLFDGHOVXHORHQHVWXGLR
VHDIHFWyLQYHUVDPHQWHFRQODFRQFHQWUDFLyQGHYLQD
]D\SXHGHUHSUHVHQWDUVHSRUXQPRGHORH[SRQHQFLDO
LQYHUVR

/RVGRVPpWRGRVQRGLÀULHURQGHIRUPDVLJQLÀ
FDWLYDHQODHVWLPDFLyQGHODFRQGXFWLYLGDGKLGUiXOLFD
VDWXUDGDSURPHGLR
$*5$'(&,0,(1726
$ OD8QLYHUVLGDG1DFLRQDO GH&RORPELD 6HGH
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